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W shall be equal to, or rather less than, |TF, and         E'               equal to, or rather less than, $E*.
By taking W'} /*', and E'} for W, //,, and E in equations (2) and (3), we get
from which, by the foregoing experimental data, we obtain
0 = 0-000,000,059t and / = 94,000.
But IM is equal to, or rather less than, |.    Hence p — 70,000, or rather more.
The values here assigned to 0 and ^ will, I think, be found quite sufficiently accurate for all practical purposes; especially as the metal, in other cases, cannot be assumed to be of exactly the same quality as that used in the present one. The experiment from which these values have been deduced is the only one I have as yet been able to make ; I hope, however, as soon as circumstances may permit, to carry out a consecutive series of comparative experiments with springs of various dimensions and forms and of several different kinds of metal, and also to make corresponding experiments by subjecting to direct torsion, bars similar to those forming the springs. In this way would be found the amount by which the coefficients may vary in accordance with different circumstances ; and, in applying the formulas afterwards to any particular case, we should be able to choose such values of the coefficients as might appear most suitable ; or at least we should know what degree of dependence ought to be placed in results obtained by applying the formulas to such cases. If a spring having the radius of the bar very small compared to
* If we could be sure that the twisting of the wire, before the experiment, had been sufficiently great, it might be stated with certainty that W=z$W, and E'=$E. The xincertainty in this respect, though it cannot much affect the resulting value of fj,, is the greatest to which the present determination of the coefficient p is subject.
•|- It may here he observed that for the determination of 0 the extreme weight and elongation W and E1 should not have been used, unless it had been found that these would lead to the same results as any smaller weight and elongation w and e. It was however found, as has been already stated, that the elongations wore throughout proportional to the weights applied ; and therefore it is a matter of indifference what weight and corresponding elongation we adopt for the determination of 0.